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NATIONAL  FOREWORD 

This  Indian  Standard  (  Part  8  )  (  Second  Revision  )  which  is  identical  with  ISO  1656  :  1996 'Rubber,  raw 
natural  and  rubber  latex,  natural  —  Determination  of  nitrogen  content'  issued  by  the  International  Organization 
for  Standardization  { ISO  )  was  adopted  by  the  Bureau  of  Indian  Standards  on  the  recommendations  of 
the  Rubber  and  Rubber  Products  Sectional  Committee  and  approval  of  the  Petroleum,  Coal  and  Related 
Products  Division  Council. 

The  text  of  ISO  Standard  has  been  proposed  to  be  approved  as  suitable  for  publication  as  an  Indian 
Standard  without  deviations.  Certain  conventions  are,  however,  not  identical  to  those  used  in  Indian 
Standards.  Attention  is  particularly  drawn  to  the  following: 

a)  Wherever  the  words  'International  Standard'  appear  referring  to  this  standard,  they  should  be 
read  as  'Indian  Standard'. 

b)  Comma  ( , )  has  been  used  as  a  decimal  marker  while  in  Indian  Standards,  the  current  practice 
is  to  use  a  point  (  . )  as  the  decimal  marker. 

The  Technical  Committee  responsible  for  the  preparation  of  this  standard  has  reviewed  the  provisions  of 
the  following  International  Standards  and  decided  that  thay  are  acceptable  for  use  in  conjunction  with 
this  standard: 

International  Standard  Title 

ISO  1 23  :  2001  Rubber  latex  —  Sampling 

ISO  1 24  : 1 997  Latex,  rubber  —  Determination  of  total  solids  content 

ISO  1 795  :  2000  Rubber,  raw,  natural  and  raw  synthetic  —  Sampling  and  further  preparative 

procedures 
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Indian  Standard 

METHODS  OF  TEST  FOR  NATURAL 
RUBBER  LATEX 

PART  8  RUBBER,  RAW  NATURAL  AND  RUBBER  LATEX, 
NATURAL  —  DETERMINATION  OF  NITROGEN  CONTENT 

(  Second  Revision ) 


WARNING  —  Persons  using  this  International  Standard  should  be  familiar  with  normal  laboratory  practice. 
This  standard  does  not  purport  to  address  all  of  the  safety  problems,  if  any,  associated  with  its  use.  It  is  the 
responsibility  of  the  user  to  establish  appropriate  safety  and  health  practices  and  to  ensure  compliance 
with  any  national  regulatory  conditions. 


1    Scope 

This  International  Standard  specifies  a  nnacro-method 
and  a  senni-micro  method  for  the  deternnination  of  ni- 
trogen in  raw  natural  rubber  and  in  natural  rubber  latex 
using  variants  of  the  Kjeldahl  process. 

NOTE  1  The  deternnination  of  nitrogen  in  natural  rubber  is 
usually  carried  out  in  order  to  arrive  at  an  estimate  of  the 
protein  content.  Minor  announts  of  non-proteinous  nitrogen- 
containing  constituents  are  also  present,  however,  and  in 
the  dry  solids  prepared  from  natural  rubber  latex  these  ma- 
terials can  make  a  substantial  contribution  to  the  total  nitro- 
gen content. 


2    Normative  references 

The  following  standards  contain  provisions  which, 
through  reference  in  this  text,  constitute  provisions  of 
this  International  Standard.  At  the  time  of  publication, 
the  editions  indicated  were  valid.  All  standards  are 
subject  to  revision,  and  parties  to  agreements  based 
on  this  International  Standard  are  encouraged  to  in- 
vestigate the  possibility  of  applying  the  most  recent 
editions  of  the  standards  indicated  below.  Members 
of  lEC  and  ISO  maintain  registers  of  currently  valid 
International  Standards. 

ISO  123:1985,  Rubber  latex  —  Sampling. 

ISO  124:1992,  Rubber  latices  —  Determination  of 
total  solids  content. 


ISO  1795:1992,  Rubber,  raw,  natural  and  synthetic  — 
Sampling  and  further  preparative  procedures. 

ISO/TR  9272:1986,   Rubber  and  rubber  products  — 
Determination  of  precision  for  test  method  standards. 


3    Principle 

A  known  mass  of  the  sample  is  digested  with  a  mix- 
ture of  sulfuric  acid,  potassium  sulfate,  and  catalytic 
amounts  of  copper  sulfate  and  selenium  or  sodium 
selenate,  thereby  converting  nitrogen  compounds  into 
ammonium  hydrogen  sulfate  from  which  the  ammonia 
is  distilled  after  making  the  mixture  alkaline. 

The  distilled  ammonia  is  absorbed 

—  either  in  standard  volumetric  sulfuric  acid  solution 
followed  by  titration  of  the  excess  acid  with  a 
standard  volumetric  base  solution; 

—  or  in  boric  acid  solution  followed  by  titration  with 
standard  volumetric  acid  solution  (as  boric  acid  is 
a  weak  acid,  it  does  not  affect  the  indicator  used 
for  this  titration). 


4    Macro-method 


4.1    Reagents 

During  the  analysis,  unless  otherwise  stated,  use  only 
reagents  of  recognized  analytical  grade  and  only  dis- 
tilled water  or  water  of  equivalent  purity. 
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4.1.1    Catalyst  mixture  or  catalyst  solution. 

CAUTION  —  When  working  with  selenium,  avoid 
breathing  vapours  and/or  contact  with  skin  or 
clothing.  Work  only  with  adequate  ventilation. 


4.1.1.1  Catalyst  mixture 

Prepare  a  finely  divided  intimate  mixture  of 

—  30  parts  by  mass  of  anhydrous  potassium  sulfate 
(K2SO4); 

—  4  parts  by  mass  of  copper  sulfate  pentahydrate 
(CuS04-5H20); 

—  1  part  by  mass  of  selenium  powder,  or  2  parts 
by  mass  of  sodium  seienate  decahydrate 
(Na2SeO4-10H2O). 

4. 1 . 1 .2  Catalyst  solution 

Dissolve,  with  heating, 

—  1 1 0  g  of  anhydrous  potassium  sulfate, 

—  14,7  g  of  copper  sulfate  pentahydrate, 

—  3,7  g  of  selenium,  or  7,49  g  of  sodium  seienate, 

in  600  cm^  of  sulfuric  acid  (4.1.2). 
4.1 .2    Sulfuric  acid,  p  1 ,84  g/cm^. 


4.1.3    Sulfuric  acid,   standard   volumetric   solution, 
c(H2S04)  =  0,05  mol/dm3. 


4.1.4   Sodium  hydroxide,  standard  volumetric  sol- 
ution, dNaOH)  =  0,1  mol/dm^. 


4.2    Apparatus 

Ordinary  laboratory  apparatus  and 

Kjeldahl  apparatus,  with  a  digestion  flask  of  capacity 
800  cm3. 


4.3    Sampling  and  preparation  of  test  portion 

For  the  determination  of  nitrogen  in  raw  solid  rubber, 
a  test  portion  shall  be  taken  from  the  homogenized 
piece,  sampled  and  prepared  in  accordance  with 
ISO  1795. 

For  the  determination  of  nitrogen  in  latex,  a  represen- 
tative portion  (see  ISO  123)  of  thoroughly  mixed  latex 
containing  about  2  g  of  total  solids  shall  be  dried  to 
constant  mass  as  specified  in  ISO  124. 


4.4   Procedure 

4.4.1  Cut  about  2  g  of  the  rubber  or  dried  latex, 
weighed  to  the  nearest  0,5  mg,  into  small  pieces  and 
place  in  the  digestion  flask  (see  4.2).  Add  about  13  g 
of  the  catalyst  mixture  (4.1 .1 .1)  and  60  cm^  of  the  sul- 
furic acid  (4.1.2),  or,  alternatively,  65  cm^  of  the  cata- 
lyst solution  (4.1 .1 .2).  Mix  the  contents  of  the  flask  by 
swirling,  and  then  boil  gently  until  the  solution  is  clear. 
Continue  boiling  for  a  further  1  h. 

Allow  the  digestion  flask  and  its  contents  to  cool  to 
room  temperature,  cautiously  add  200  cm^  of  water 
and  mix  by  swirling. 

Place  the  receiving  flask  containing  the  absorbing  sol- 
ution in  position,  connect  the  distillation  unit,  then 
slowly  add  ISOcm^  of  the  sodium  hydroxide  solution 
(4.1 .5)  to  the  digestion  flask  from  a  dropping  funnel. 


4.1.5    Sodium  hydroxide,  solution, 
c(NaOH)  =  10mol/dm3. 

Dissolve  400  g  of  solid  sodium  hydroxide  in  600  cm^ 
of  water. 


4.1.6    Boric  acid,  solution,  ciH^BO^}  =  0,17  mol/dm^. 

Dissolve  40  g  of  solid  boric  acid  in  1  dm-^  of  water, 
warming  if  necessary,  and  cool  the  solution  to  room 
temperature. 


4.1.7    Mixed  indicator,  solution. 

Dissolve  0, 1  g  of  methyl  red  and  0,05  g  of  methylene 
blue  in  100  cm^  of  96  %  (V/V)  ethanol. 

This  indicator  may  deteriorate  during  storage  and  shall 
therefore  be  freshly  prepared. 


4.4.2  Carry  out  the  absorption  and  titration  of  the 
liberated  ammonia  by  the  procedure  described  in 
4.4.2.1  or  4.4.2.2.  The  temperature  of  the  receiving 
flask  shall  be  maintained  below  30  °C  to  prevent  any 
loss  of  ammonia. 

4.4.2.1  Place  75  cm^  of  water  and,  by  means  of  a 
pipette,  25  cm^  of  the  standard  volumetric  sulfuric 
acid  solution  (4.1.3)  in  the  receiving  flask  of  the  dis- 
tillation unit,  together  with  two  drops  of  mixed  indi- 
cator solution  (4.1.7).  Position  the  receiving  flask  so 
that  the  end  of  the  delivery  tube  from  the  condenser 
dips  below  the  surface  of  the  absorbing  solution. 
While  holding  the  stopper  of  the  digestion  flask  in  place, 
thoroughly  mix  the  contents  by  swirling.  Immediately 
commence  distillation  and  continue  at  a  steady  rate 
until  200  cm^  of  distillate  have  been  collected.  If  the 
colour  of  the  indicator  changes,  indicating  alkalinity  of 
the  absorbing  solution,  discontinue  the  determination 
and  repeat  the  procedure  using  more  sulfuric  acid  or  a 
smaller  test  portion. 
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When  the  distillation  Is  complete  (nornnally  when  the 
volunne  in  the  flask  reaches  about  300  cm^),  titrate  the 
contents  with  the  sodium  hydroxide  solution  (4.1.4), 
reading  the  burette  to  the  nearest  0,02  cm^. 

4.4.2.2  Place  lOOcm-^  of  the  boric  acid  solution 
(4.1 .6)  in  the  receiving  flask  of  the  distillation  unit  with 
two  drops  of  the  mixed  indicator  solution  (4.1 .7).  Carry 
out  the  distillation  as  described  in  4.4.2.1  and  titrate 
the  distillate  with  the  sulfuric  acid  solution  (4.1.3), 
reading  the  burette  to  the  nearest  0,02  cm^. 


4.5    Blank  test 

In  parallel  with  the  determination,  carry  out  a  blank 
test  using  the  same  quantities  of  reagents  under  the 
same  operating  conditions,  but  omitting  the  test 
portion. 


4.6    Expression  of  results^ > 

4.6.1  When  sulfuric  acid  is  used  as  the  absorbing 
solution  as  specified  in  4.4.2.1,  the  nitrogen  content  of 
the  rubber,  expressed  as  a  percentage  by  mass,  is 
given  by  the  formula 

0,14{V2-Vi) 


m 


where 


Vt  is  the  volume,  in  cubic  centimetres,  of  so- 
dium hydroxide  solution  (4.1.4)  required  for 
the  titration; 

V2  is  the  volume,  in  cubic  centimetres,  of  so- 
dium hydroxide  solution  (4.1.4)  required  for 
the  titration  in  the  blank  test; 

m     is  the  mass,  in  grams,  of  the  test  portion. 
Express  the  result  to  the  nearest  0,01  %. 

4.6.2  When  boric  acid  is  used  as  the  absorbing  sol- 
ution as  specified  in  4.4.2.2,  the  nitrogen  content  of 
the  rubber,  expressed  as  a  percentage  by  mass,  is 
given  by  the  formula 


0,14(V3-V4) 


m 


where 


V^  is  the  volume,  in  cubic  centimetres,  of  sul- 
furic acid  solution  (4.1.3)  required  for  the 
titration; 


V4  is  the  volume,  in  cubic  centimetres,  of  sul- 
furic acid  solution  (4.1.3)  required  for  the 
titration  in  the  blank  test; 

m     is  the  mass,  in  grams,  of  the  test  portion. 
Express  the  result  to  the  nearest  0,01  %. 


5    Semi-micro  method 


5.1    Reagents 

During  the  analysis,  unless  otherwise  stated,  use  only 
reagents  of  recognized  analytical  grade  and  only  dis- 
tilled water  or  water  of  equivalent  purity. 

5.1.1  Catalyst  mixture. 

CAUTION  —  When  working  with  selenium,  avoid 
breathing  vapours  and/or  contact  with  skin  or 
clothing.  Work  only  with  adequate  ventilation. 

Prepare  a  finely  divided  intimate  mixture  of 

—  30  parts  by  mass  of  anhydrous  potassium  sulfate 
(K2SO4); 

—  4  parts  by  mass  of  copper  sulfate  pentahydrate 
(CuS04-5H20); 

—  1  part  by  mass  of  selenium  powder,  or  2  parts 
by  mass  of  sodium  selenate  decahydrate 
(Na2SeO4-10H2O). 

5.1.2  Sulfuric  acid,  p  1 ,84  g/cm^. 

5.1.3  Sulfuric  acid,  standard  volumetric  solution, 
c(H2S04)  =  0,01  mol/dm3. 

5.1.4  Sodium  hydroxide,  solution, 
dNaOH)  =  10mol/dm3. 

Dissolve  400  g  of  solid,  sodium  hydroxide  in  600  cm^ 
of  water. 


5.1.5   Sodium  hydroxide,  standard  volumetric  sol- 
ution, c(NaOH)  =  0.02  mol/dm^,  carbonate-free. 


5.1.6   Boric  acid,  solution,  dHaBOa)  =  0,17  mol/dm^. 

Dissolve  40  g  of  solid  boric  acid  in  1  dm^  of  water, 
warming  if  necessary,  and  cool  the  solution  to  room 
temperature. 


1)    If  the  concentrations  of  the  standard  volumetric  solution  used  are  not  exactly  as  specified  in  the  list  of  reagents  appro- 
priate corrections  should  be  made. 
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5.1.7    Mixed  indicator,  solution. 

Dissolve  0,1  g  of  methyl  red  and  0,05  g  of  methylene 
blue  in  100  cm^  of  96  %  {V/V)  ethanol. 

This  indicator  may  deteriorate  during  storage  and  shall 
therefore  be  freshly  prepared. 


temperature  or  below,  add  lOcm^  of  water  and  im- 
mediately transfer  the  contents  to  the  distillation  flask 
at  the  conclusion  of  the  steaming-out  process.  Com- 
plete the  transfer  by  rinsing  three  times  with  3  cm^ 
portions  of  water  and  draining  the  flask  thoroughly 
after  each  transfer. 


5.2    Apparatus 

Ordinary  laboratory  apparatus  and 


5.4.2  Discard  any  condensate  which  has  collected  in 
the  receiver  and  complete  the  distillation  and  titration 
of  ammonia  by  the  procedure  described  in  5.4.2.1  or 
5.4.2.2:  The  temperature  of  the  receiving  flask  shall  be 
maintained  below  30  °C  to  prevent  loss  of  ammonia. 


5.2.1    Semi-micro    Kjeldahl    digestion    apparatus, 

with  digestion  flasks  of  capacity  30  cm^  and  lOcm^ 
(for  an  example  of  a  typical  apparatus,  see  figures  1,  2 
and  3). 


5.2.2  Semi-micro  Kjeldahl  distillation  unit,  with  a 
condenser  tube  of  silver,  borosilicate  glass  or  tin  (for 
an  example,  see  figures  4  to  9). 


5.2.3    Semi-micro   burette,    of   capacity   Scm^   or 
10  cm^,  graduated  in  0,02  cm^  divisions. 


5.3    Sampling  and  preparation  of  test  portion 

For  the  determination  of  nitrogen  in  raw  solid  rubber, 
a  test  portion  shall  be  taken  from  the  homogenized 
piece,  sampled  and  prepared  in  accordance  with 
ISO  1795. 

For  the  determination  of  nitrogen  in  latex,  a  represen- 
tative portion  (see  ISO  123)  of  thoroughly  mixed  latex 
containing  about  0,1  g  of  total  solids  shall  be  dried  to 
constant  mass  as  specified  in  ISO  124. 


5.4    Procedure 

5.4.1  Weigh,  to  the  nearest  0,1  mg,  0,1  g  to  0,2  g  of 
the  rubber  or  dried  latex  and  place  in  a  digestion  flask 
(see  5.2,1),  Add  about  0,65  g  of  the  catalyst  mixture 
(5,1.1)  and  3,0  cm^  of  the  sulfuric  acid  (5.1.2)  and  heat 
the  contents  carefully  to  the  boiling  point.  Continue 
boiling  for  a  further  30  min  after  the  digest  has  be- 
come clear  and  green  with  no  yellow  tint. 

Avoid  excess  boiling,  as  indicated  by  a  tendency  for 
the  digest  to  solidify  on  cooling,  since  this  may  lead  to 
loss  of  nitrogen. 

Bring  the  water  in  the  steam  generator  of  the  distil- 
lation unit  to  the  boil  and  pass  steam  through  the  dis- 
tillation apparatus  (5.2.2),  including  the  receiving  flask, 
for  at  least  2  min.  The  water-jacket  of  the  condenser 
shall  be  empty  of  water  during  the  steaming-out  op- 
eration. Meanwhile,  cool  the  digestion  flask  to  room 


5.4.2.1  Add  from  the  semi-micro  burette  (5.2.3)  to 
the  steamed-out  receiver  of  the  distillation  apparatus  a 
measured  volume  of  sulfuric  acid  solution  (5.1.3), 
using  at  least  5  cm^  (the  exact  volume  depending  on 
the  amount  of  nitrogen  expected),  together  with  two 
drops  of  the  mixed  indicator  solution  (5.1.7)  and  about 
5  cm^  of  water.  Position  the  receiver  so  that  the  end 
of  the  delivery  tube  from  the  condenser  dips  below 
the  surface  of  the  acid.  It  is  an  advantage  to  tilt  the 
receiver  slightly  to  gain  a  greater  depth  of  liquid. 

Add  approximately  IBcm^  of  the  sodium  hydroxide 
solution  (5.1.4)  to  the  distillation  flask  by  means  of  a 
measuring  cylinder,  and  pass  steam  from  the  gener- 
ator through  the  distillation  flask  for  10  min  to  12  min 
at  such  a  rate  that  the  final  volume  of  liquid  in  the  re- 
ceiver is  about  70  cm^.  If  the  colour  of  the  indicator 
changes,  indicating  alkalinity  of  the  absorbing  solution, 
discontinue  the  determination  and  repeat  the  pro- 
cedure using  more  sulfuric  acid  or  a  smaller  test 
portion. 

When  the  distillation  is  complete,  lower  the  receiving 
flask  until  the  tip  of  the  condenser  is  above  the  level 
of  the  acid,  continue  the  distillation  for  another  1  min, 
and  then  rinse  the  tip  of  the  condenser  tube  with  a 
few  cubic  centimetres  of  water  which  shall  be  col- 
lected in  the  distillate.  Immediately  titrate  the  con- 
tents of  the  receiving  flask  with  the  sodium  hydroxide 
solution  (5.1.5),  reading  the  burette  to  the  nearest 
0,02  cm3. 

5.4.2.2  Place  about  10  cm^  of  the  boric  acid  solution 
(5.1.6)  in  the  steamed-out  receiving  flask  with  two 
drops  of  the  mixed  indicator  solution  (5.1.7),  Carry  out 
the  distillation  as  described  in  5.4.2.1,  but  note  that,  in 
the  presence  of  boric  acid,  the  indicator  colour  should 
change  immediately  distillation  of  ammonia  com- 
mences. Titrate  the  distillate  with  sulfuric  acid  solution 
(5.1 .3),  reading  the  burette  to  the  nearest  0,02  cm^. 


5.5    Blank  test 

In  parallel  with  the  determination,  carry  out  a  blank 
test  using  the  same  quantities  of  reagents  under  the 
same  operating  conditions,  but  omitting  the  test 
portion. 
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5.6    Expression  of  results^) 


6.2    Precision  details 


5.6.1  When  sulfuric  acid  is  used  as  the  absorbing 
solution  as  specified  in  5.4.2.1,  the  nitrogen  content  of 
the  rubber,  expressed  as  a  percentage  by  nnass,  is 
given  by  the  formula 

0,028(V2-Vi) 
m 


where 


is  the  volume,  in  cubic  centimetres,  of  so- 
dium hydroxide  solution  (5.1.5)  required  for 
the  titration; 

is  the  volume,  in  cubic  centimetres,  of  so- 
dium hydroxide  solution  <5.1.5)  required  for 
the  titration  in  the  blank  test; 


m 


is  the  mass,  in  grams,  of  the  test  portion. 
Express  the  result  to  the  nearest  0,01  %. 

5.6.2  When  boric  acid  is  used  as  the  absorbing  sol- 
ution as  specified  in  5.4.2.2,  the  nitrogen  content  of 
the  rubber,  expressed  as  a  percentage  by  mass,  is 
given  by  the  formula 

0,028(V3-V4) 


where 
V^3 


m 


is  the  volume,  in  cubic  centimetres,  of  sul- 
furic acid  solution  (5.1.3)  required  for  the 
titration; 

is  the  volume,  in  cubic  centimetres,  of  sul- 
furic acid  solution  (5.1.3)  required  for  the 
titration  in  the  blank  test; 


m 


is  the  mass,  in  grams,  of  the  test  portion. 
Express  the  result  to  the  nearest  0,01  %. 

6    Precision 


6.1    General 

The  precision  calculations  to  express  repeatability  and 
reproducibility  were  performed  in  accordance  with 
ISO/TR  9272.  Consult  this  Technical  Report  for  pre- 
cision concepts  and  nomenclature.  Annex  A  of  this 
International  Standard  gives  guidance  on  the  use  of 
repeatability  and  reproducibility. 


6.2.1  An  interlaboratory  test  programme  was  organ- 
ized in  late  1984  by  the  Rubber  Research  Institute  o1 
Malaysia.  Two  separate  programmes  were  conduc- 
ted, one  in  March  and  one  in  July.  Two  types  of  ma- 
terial were  sent  to  each  laboratory: 

a)  blended  samples  of  two  rubbers  "A"  and  "B"; 

b)  unblended  (normal)  samples  of  the  same  two  ma- 
terials "A"  and  "B". 


6.2.2  For  both  the  blended  and  the  unblended 
samples,  a  test  result  was  taken  as  the  mean  of  three 
separate  determinations. 

6.2.3  The  semi-micro  method  was  used  to  determine 
the  nitrogen  content. 

6.2.4  A  "type  1 "  precision  was  measured  in  the  inter- 
laboratory test  programme.  The  time  period  for  re- 
peatability and  reproducibility  was  on  a  scale  of  days. 
A  total  of  14  laboratories  participated  in  the  pro- 
gramme for  blended  samples  and  a  total  of  13  labora- 
tories in  the  programme  for  unblended  samples. 


6.3    Precision  results 

The  precision  results  for  the  blended-sample  pro- 
gramme are  given  in  table  1  and  the  results  for  the 
unblended-sample  programme  in  table  2. 


7    Test  report 

The  test  report  shall  include  the  following  information: 

a)  a  reference  to  this  International  Standard  and  the 
method  used; 

b)  all  details  necessary  for  the  identification  of  the 
material  tested; 

c)  the  results  and  the  units  in  which  they  are  ex- 
pressed; 

d)  any  unusual  features  noted  during  the  determi- 
nation; 

e)  any  operation  not  included  in  this  International 
Standard  or  in  the  International  Standards  to 
which  reference  is  made,  and  any  operation 
regarded  as  optional; 

f)  the  date  of  the  test. 


2)    if  the  concentrations  of  the  standard  volumetric  solutions  used  are  not  exactly  as  specified  in  the  list  of  reagents,  appro- 
priate corrections  should  be  made. 
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Table  1  —  Type  1  precision  —  Biended-sample  testing 


Rubber  sample 

Average  nitrogen 
content 

%  (m/m) 

Within-laboratory  repeatability 

r                                    (r) 

Interiaboratory  reproducibility 

R                              [R) 

A 

0,45 

0,053 

11,7 

0,094 

20,9 

B 

0,53 

0,024 

4,45 

0,161 

30,2 

Pooled  values 

0,49 

0,042 

8,42 

0,127 

25,6 

r     =  repeatability,  in  percent  by  mass 

(r)  =  repeatability,  in  percent  (relative)  of  the  average 

R    -  reproducibility,  in  percent  by  mass 

{R)  =  reproducibility,  in  percent  (relative)  of  the  average 

Table  2  —  Type  1  precision  —  Unblended-sample  testing 


Rubber  sample 

Average  nitrogen 
content 

%  imlm) 

Within-laborato 

r 

ry  repeatability 

(r) 

Interiaboratory  reproducibility 

R                              iR) 

A 

0,36 

0,021 

5,83 

0,189 

52,7 

B 

0,36 

0,038 

10,82 

0,185 

51,9 

Pooled  values 

0,36 

0,031 

8,67 

0,187 

52,4 

See  table  1  for  symbol  definitions.                                                                                                                                        | 
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Dimensions  in  millimetres^' 


Exhaust  tube 


1 


^^^^^=4=4* 


32 


55 


55 


55 


55 


55 


32 


Digestion  flasl< 


Support  rod  witti  adjustment 
for  angle  and  Lengtti 


Figure  1  —  Assembly  of  digestion  apparatus  for  the  semi-micro  method 


Dimensions  in  millimetres^* 


450 


65 


t 


55 


' —  Wall  1,5  mm  to  2,25  mm 


55 


55 


55 


(S         (^         g)         &        ^       ^ 


55 


■  6  holes,  0  22  mm  to  *  23  mm 


Internal 
flange 


Wall  1.25  mm  to  1,75  mm 


Figure  2  —  Exhaust  tube  for  the  semi-micro  method 


3)   Wtiere  no  tolerances  are  shown,  normal  working  tolerances  are  allowed. 
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Dimensions  in  millimetres^* 


21,5  max 


21,5  max. 


Spouf 


Labelling 
badges 


a)  30cm^nasfc 


b)  10  an  ^  flask 


Figure  3  —  Digestion  fflaslcs  for  tlie  semi-micro  metliod 


4)   Where  no  tolerances  are  shown,  normal  working  tolerances  are  allowed. 


8 


IS   3708  (Part  8)  :  2005 
ISO    1656  :  1996 


Spring  clip 


Funnel,  0  50  mm 


Condenser  tube 


Condenser 


Distillation  flask 


Connecting  tubes  bent  to  fit 
after  flasks  are  In  position 


Spring  clip 


Steam  generating  flask 
(1  dm^  flask  with  bolthead) 


Elevation 

{Three-quarter  view  as  indicated  by  plan  below) 


Plan 


Figure  4  —  Assembly  of  distillation  apparatus  for  the  semi-micro  method 
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Wall  1,25  mm 
to  1,75  mm 


Hole 

*  3  mm  to  0  4  mm 


Dimensions  in  miliimetresS) 
0  ext.  8  ±0,5 


Wall  1,25  mm 
to  1.75  mm 


Walt  1,25  mm  to  1,75  mm 


0  ext.  32  ±1 


Wall  1  mm  to  1.5  mm 


0  ext.  21  ±0,5 


// 


Jacket  tiigt)ly  evacuated 


Wall  0,5  mm  to  1  mm  - 
Wall  1,25  mm  to  1,75  mm  - 
Wall  1,5  mm  to  2,25  mm 


\ 


w 


^^ 


0  ext.  36  ±1 


;; 


0  ext.  48  t1 


0  ext.  4  ±0,5 


Figure  5  —  Distillation  flask  for  the  semi-micro  method 


5)    Where  no  tolerances  are  shown,  normal  working  tolerances  are  allowed. 
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«  ext.  20 


Dimensions  in  millimetres^' 


0  ext.  11 
« int.  8 


Wall  1,25  mm  to  2,25  mm 


Figure  6  —  Trap  for  the  seml-mlcro  method 


Figure  7  —  Condenser  jacket  for  the  semi-micro 
method 


*ext. 

50          1 

1        / 

J 

\ 

/ 

o 

r- 

-^ 

1>  int.  8 

^0 


Figure  8  —  Drip  funnel  for  the  semi-micro  method 


6)   Where  no  tolerances  are  shown,  normal  working  tolerances  are  allowed. 
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Dimensions  in  millimetres^' 


Figure  9  —  Condenser  tube  for  the  semi-micro  metliod 


7)    Where  no  tolerances  are  shown,  normal  working  tolerances  are  allowed. 
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Annex  A 

(informative) 

Guidance  for  using  precision  results 


A.I  The  general  procedure  for  using  precision  re- 
sults is  as  follows,  with  the  symbol  |jci-jt2l  desig- 
nating a  positive  difference  in  any  two  measurement 
values  (i.e.  without  regard  to  sign). 


between  two  test  values,  found  on  nominally  identical 
material  samples  under  normal  and  correct  operation 
of  the  test  procedure,  will  exceed  the  tabulated  re- 
peatability (r)  on  average  not  more  than  once  in 
twenty  cases. 


A.2  Enter  the  appropriate  precision  table  (for  what- 
ever test  parameter  is  being  considered)  at  an  average 
value  (of  the  measured  parameter)  nearest  to  the 
"test"  data  average  under  consideration.  This  line  will 
give  the  applicable  r,  (r),  R  or  (/?)  for  use  in  the  decision 
process. 


A.3  With  these  r  and  (r)  values,  the  following  gen- 
eral repeatability  statements  may  be  used  to  make 
decisions. 

A.3.1  For  an  absolute  difference:  The  difference 
jjTi  -x-^  between  two  test  (value)  averages,  found  on 
nominally  identical  material  samples  under  normal  and 
correct  operation  of  the  test  procedure,  will  exceed 
the  tabulated  repeatability  r  on  average  not  more  than 
once  in  twenty  cases. 

A.3.2  For  a  percentage  difference  between  two  test 
(value)  averages:  The  percentage  difference 


[|jt-l  -JC2l/(;ci  +a:2)/21x100 


A.4  With  these  R  and  (/?)  values,  the  following  gen- 
eral reproducibility  statements  may  be  used  to  make 
decisions. 


A.4.1  For  an  absolute  difference:  The  absolute 
difference  jjci  -  x-^  between  two  independently 
measured  test  (value)  averages,  found  in  two  lab- 
oratories using  normal  and  correct  test  procedures  on 
nominally  identical  material  samples,  will  exceed  the 
tabulated  reproducibility  R  not  more  than  once  in 
twenty  cases. 

A.4.2  For  a  percentage  difference  between  two  test 
(value)  averages:  The  percentage  difference 

[Ui-jc2l/Ui+JC2)/2lx100 

between  two  independently  measured  test  (value) 
averages,  found  in  two  laboratories  using  normal  and 
correct  test  procedures  on  nominally  identical  material 
samples,  will  exceed  the  tabulated  reproducibility  («) 
not  more  than  once  in  twenty  cases. 
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